esp@cenet document view 



Page 1 of 1 



JP59000362 
1984-01-05 

FUJIWARACHIKASHI; OOHARA TAKAHISA 
TOYOTA MOTOR CO LTD 

B05D1/14; B05D1/12; (IPC1-7): B05D1/14 

JP1 98201 08301 19820625 
JP1 98201 08301 19820625 



ELECTROSTATIC FLOCKING METHOD 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- international: 
- european: 
Application number: 
Priority number(s): 



Abstract of JP59000362 
PURPOSETo uniformly carry out the flocking 
of piles on the surface of a work, in a flocking 
method due to Down process, by generating a 
forcible air stream to a downward direction 
from the side part of a pile falling apparatus. 
CONSTITUTION: When the screen 2 of an 
electrostatic flocking apparatus 1' is vibrated, 
the piles 3 stored thereon is fallen to be 
charged through a high voltage electrode 4 
and sucked by a work 5 to be thrust into the 
adhesive layer on the surface thereof to flock 
the work 5. In this case, blow-out pipes 10, 
10,... having plural nozzles 9 opened in a 
downward direction are provided to the sides 
of the inner frame of the casing in the 
apparatus 1' and connected to a compressed 
air source 13 through a flow control valve 1 1 
and a solenoid valve 12. In flocking, the 
nozzles 9, 9,... are preliminarily controlled so 
as to coincide the speed of an air stream with 
the falling speed of the piles 3 to generate a 
forcible air stream so as to make blow-out 
streams parallel. By this method, the piles 3 
are attracted to the side of the air stream B 
and fallen on the work parallelly in a uniformly 
distributed state without being concentrated to 
the center thereof. 
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SPECIFICATION 

1 . Title of the invention 

Electrostatic flocking method 

2. Scope of patent claims 

(1) An electrostatic flocking method that flocks 
pile groups in a standing manner onto a surface to be 
flocked of a work by causing them to fall from a pile 
dropping apparatus and pass a high-voltage electrode to 
be charged; said electrostatic flocking method charac- 
terized in that it produces forced air currents in a 
downward direction from the side parts of the pile 
dropping apparatus. 

(2) An electrostatic flocking method that flocks 
pile groups in a standing manner onto a surface to be 
flocked of a work by causing them to fall from a pile 
dropping apparatus and pass a high-voltage electrode to 
be charged; said electrostatic flocking method charac- 
terized in that it produces forced air currents in a 
downward direction from the side parts of the pile 
dropping apparatus, and, in addition, said forced air 
currents are produced so that they have different [op- 
eration] in terms of time at a plurality of regions where 
they are produced. 

3. Detailed description of the invention 

The disclosed technology belongs to a technical 
field in which short fibers are densely flocked in a resin 
part, etc. 



In addition, the invention of this application is an 
invention relating to an electrostatic flocking method 
that drops short fiber piles of a prescribed length that 
have been stocked in a pile dropping apparatus of an 
electrostatic flocking apparatus toward a work, and, in 
that dropping process, causes them to pass a mesh- 
shaped or slit-shaped high-voltage electrode, undergo 
electrostatic suction to a work that has been mounted 
and set on a base, and be erectly stuck into a coating 
film on the surface thereof to be put into a densely 
flocked status, and, specifically, it is an invention relat- 
ing to an electrostatic flocking method that simultane- 
ously or regularly or irregularly causes forced air cur- 
rents to flow down at a plurality of regions toward the 
bottom from the side parts of the pile dropping appara- 
tus and causes the pile falling distribution becomes 
uniform. 

As is well known, from the standpoint of improv- 
ing design, such as the beauty of the resin parts 
grounded work, stuck into an adhesive layer that has 
been coated onto the surface thereof, and put into a 
densely flocked status have been developed and em- 
ployed. 

In addition, among these, the flocking method 
known as the down method includes gravity falling and 



393 



Japanese Unexamined Patent Application Publication S59-362 (2) 



electrostatic suction of said short fiber piles, so it is 
widely used, and various types have gone through vari- 
ous improvements and come into practical usage. 

However, pile groups that are dropped in a con- 
centrated manner from the screen of the dropping appa- 
ratus produce downward air currents in conjunction 
with the surrounding air within a flocking chamber in a 
microclimate fashion, and said downward air currents, 
in turn, cause variation of the flow of the piles. 

Specifically, as shown in Figure 1, piles 3 that 
have been stocked on the screen 2 of the electrostatic 
flocking apparatus 1 fall, flow past a high-voltage elec- 
trode 4 to be charged and are stuck and flocked into an 
adhesive layer 6 of the surface of a grounded work 5, 
but, as discussed above, air currents A with circulating 
flows are produced in the vicinity of the flocking tank 
walls, and, through this, the pile groups 3 are concen- 
trated in the center or at portions where the falling 
amount is large, and, as a result, there are drawbacks in 
that portions where the amount is small may have 
sparse fiber parts formed on the work, and, in portions 
where the amount is large or excessive piles accumu- 
late, a so-called fiber falling phenomenon may be pro- 
duced. 

The purpose of the invention of this application 
considers the problems of electrostatic flocking based 
on the aforementioned prior art as technical issues to be 
resolved and is to provide an excellent electrostatic 
flocking method that is beneficial in the field of utiliza- 
tion of artificial Hocking products in the interior indus- 
try by being such that distribution of piles in the flock- 
ing chamber is uniform and flocking of the piles of the 
surface of the work is performed uniformly. 

The gist of the configuration of the invention of 
this application, which is in accordance with the pur- 
pose discussed above, is such that a technological 
means is devised in which air currents are made forced 
air currents to cause them to fall at the same speed as 
the pile falling speed in parallel simultaneously in all 
areas or regularly or irregularly along the pile falling 
area from the side parts of the pile dropping apparatus 
of the electrostatic flocking apparatus, the piles that fall 
from the dropping apparatus fall in an even distribution 
within the flocking chamber without a clustered distri- 
bution, or, uniform distribution over time is performed 
by the clustering, in which there is drawing to the 
downward air currents, alternately or sequentially vary- 
ing the orientation, and, as a result, the piles that are 
flocked to the work surface in a standing manner are 
uniformly densely flocked, and sparse fibers and a fiber 
falling phenomenon do not occur. 

Next, the following is an explanation of the inven- 
tion of this application according to the drawings from 
Figure 2 onward. Note that an explanation will be 
given using identical codes for portions with patterns 
identical to those of Figure 1. 



In the embodiment shown in Figure 2 and Figure 
3, 1' is an electrostatic flocking apparatus, a vibrating 
screen 2 that is connected to a vibration apparatus that 
is not shown in the drawing is provided at the upper 
part of the casing thereof to accommodate piles 3 of a 
set size so that they fall, and a work 5 to be flocked has 
an adhesive layer 6 and is mounted on a set plate 7 
whose lower part is grounded. 

In addition, a mesh-type high-voltage electrode 4 
connected to a high-voltage power supply 8 is arranged 
between the vibrating screen 2 and the set plate 7. 

In addition, in the invention of this application, 
blow-out pipes 10, 10 ... in which a plurality of noz- 
zles 9, 9 ... are opened in a downward direction are 
provided at the sides at the inner side frame of the cas- 
ing of said electrostatic flocking apparatus 1 via brack- 
ets that are not shown in the drawing, and said respec- 
tive blow-out pipes 10, 10 ... are connected to a com- 
pressed air source 13 via a flow regulator valve 11 and 
a solenoid valve 12 in series. 

In flocking by means of the electrostatic flocking 
apparatus 1 discussed above, piles 3 are accommodated 
and stocked on a vibrating screen 2, current is caused 
to flow to a high-voltage electrode 4 to open the sole- 
noid valves 12, 12 ... , and flow regulator valves 11, 11 
... are adjusted so that air currents from the nozzles 9,9 
... of the respective blow-out pipes 10, 10 ... are regu- 
lated to match the 0.1 to 1.0 m/sec falling speed of the 
piles 3 to produce forced air currents B so that the 
blown currents become parallel. 

When setting is performed in this way, and the 
vibrating screen 2 is vibrated to cause the piles 3 to 
drop, the forced air currents B are falling downward at 
a speed that is close to a speed that is identical to the 
falling speed of the piles 3, so they fall in parallel while 
maintaining an evenly distributed status without being 
drawn toward the downward air current sides and con- 
centrating in the center, pass a high-voltage electrode 4 
and are charged then sucked to a work 5 to be stuck 
onto the adhesive layer 6 thereof, and flocking in a 
standing manner is performed at a uniform density over 
the entire surface. 

Therefore, the status of the piles 3 flocked in a 
standing manner becomes such that sparse fibers and 
fiber falling do not occur, and electrostatic flocking 
with good product precision in accordance with the 
design can be achieved. 

According to experiments, the conventional pat- 
tern is a rough falling distribution that is dense in the 
center and sparse at the periphery as shown in Table 1 
below, but, in the case of the invention of this applica- 
tion, a relatively even falling distribution is achieved as 
shown in Table 2. 

(Tables 1 and 2 are such that the numerical regions 
show a square falling cross section, and the overall 
falling amount is expressed is as 50.) 
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Next, the embodiment shown in Figures 4 through 
6b is a mode in which the electrostatic flocking appara- 
tus 1 " is a rotating screen 2', but in the case in which an 
electrostatic flocking apparatus 1 of that type is used, 
as shown in Figures 5a and 5b, the drum of said rotat- 
ing screen 2 is long in the axial direction, so the falling 
amount Q of the piles 3 is such that falling occurs so 
that the axial direction positions Ap are generally uni- 
formly distributed, but there is a tendency for the radial 
direction Rp to concentrate in the center, and, as dis- 
cussed above, there is a concern that sparse fibers will 
occur in regions where the distribution amount is small, 
and falling fibers will occur in regions where it is large. 

For this reason, in the invention of this application, 
along the axial direction of the rotating screen 2', blow- 
out pipes 10, 10 ... , which attach at both end sides to a 
compressed air soiuxe 13 via a flow regulator valve 1 1 
and a solenoid valve 12 in series, are secured on the 
frame of the inner sides of the casing of the electro- 
static flocking apparatus 1' via brackets that are not 
shown in the drawing, and a plurality of nozzles 9, 9 
are provided on the respective blow-out pipes 10, 
10... by boring oriented toward the [acutely straight] 
direction. 

In addition, the aforementioned respective sole- 
noid valves 12, 12 ... are connected to a control appa- 
ratus 15 that has a timer 14, and the respective solenoid 
valves 12, 12 ... are opened only one at a time in se- 
quence at set times, for example, every ten seconds. 

Note that, through setting, it is also possible for 
them to be opened two at a time, and the opening op- 
eration time may also be varied, and it is also possible 
for the respective blow-out pipes 10, 10 ... to perform 
blow operations irregularly. 

In performing electrostatic flocking using said 
apparatus, flow regulator valves 11, 11 ... are em- 
ployed to perform adjustment so that forced downward 
air currents that approximately match the falling speed 
of the piles are generated to rotate the rotating screen 2' 
and cause the piles 3 to fall. 

In addition, a control apparatus 15 is used to per- 
form set time opening of the respective solenoid valves 
12, 12 ... one by one in sequence by means of the set 
time of a timer 14. 

For this reason, the respective blow-out pipes 10, 
10 are actuated in sequence to blow out compressed air 
downward from the nozzles 9, 9 ... thereof, and 
through this, piles 3 that fall from the rotating screen 2' 
fall so that they incline toward the downward air cur- 



rent C sides, pass a high-voltage electrode 4 and are 
charged, are attracted by a grounded work 5, and are 
stuck onto the adhesive layer 6 of the surface thereof. 

However, as discussed above, the respective blow- 
out pipes 10, 10 ... are actuated one by one via sole- 
noid valves 12, 12 ... , so the forced air currents C are 
alternately generated at the sides or alternately gener- 
ated at the end parts as well, so when this occurs, the 
falling piles 3 fall so that they incline toward the gen- 
erated forced air current C sides, and, as a result, fal- 
ling occurs in a distribution that is uniform in all areas 
over time, and, uniform distribution flocking is per- 
formed with respect to the work 5, and, similarly, 
sparse fibers and the fiber falling phenomenon do not 
occur. 

In addition, as shown in Figure 6a, it was found 
through experiments that the distribution of the pile 
amount Q over time of the axial direction positions Ap 
of the rotating screen 2' and, as shown in Figure 6b, 
the distribution of the radial direction positions Rp was 
extremely good in comparison to the distribution in the 
conventional method shown in Figures 5a and 5b. 

Note that the mode of implementation of the in- 
vention of this application is of course not limited to 
the respective embodiments discussed above, and, for 
example, various modes arc possible, with it also being 
possible to apply it to, for example, a rotating grooved 
roll type electrostatic flocking method. 

As discussed above, through the invention of this 
application, by causing forced air currents to blow ba- 
sically along the pile falling direction at the side parts 
of the pile dropping apparatus, said piles are guided by 
the forced air currents and fall in the uniform distribu- 
tion without clustering to and concentrating at the cen- 
ter part, and therefore an excellent effect is exhibited in 
which the product can be obtained in accordance with 
the design with good accuracy without sparse fibers 
and the fiber falling phenomenon occurring depending 
on location. 

In addition, by regularly or irregularly operating 
blow-out pipes provided in the vicinity of the pile 
dropping apparatus to individually generate forced air 
currents, the piles are forcibly caused to incline and fall 
to the forced air current sides, and finally, since it is 
possible for this ultimately to produce a uniform falling 
distribution, an excellent the effect in which product 
accuracy is good is exhibited. 

For this reason, while, conventionally, in order to 
avoid sparse fiber portions, the apparatus was made 
larger causing great equipment costs to be incurred, a 
large space to be required, and extra piles to be re- 
quired, there are excellent effects in that it has become 
compact and only the necessary pile amount will suf- 
fice. 
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4. Brief Description of the Drawings 

Figure 1 is cross-sectional drawing for explaining 
an electrostatic flocking mode based on the prior art, 
Figure 2 onward are drawings for explaining an em- 
bodiment of the invention of this application, Figure 2 
is an overall schematic cross-sectional view of one 
embodiment, Figure 3 is an oblique explanatory draw- 
ing of blow-out pipes, Figure 4 is an overall schematic 
cross-sectional view of another embodiment, Figures 
5 a and 5b are graphs that explain the conventional dis- 
tribution in the axial direction and the radial direction 
of the falling amount of piles on the rotating screen, 
and Figures 6a and 6b are graphs for explaining the 
embodiment of Figure 4 corresponding to Figures 5a 
and 5b. 

1, 1' ... pile dropping apparatus, 3 ... pile, 4 ... 
high-voltage electrode, 5 . . . work, 6 . . . surface to 
be flocked (adhesive layer), B, C ... forced air cur- 
rent 
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